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What is claimed is: 
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An apparatus for determining constituent components of 
a flowing stream of an agrdycultural product as it is 
being processed on a real jfime basis, the apparatus 
comprising: 

a light source, arranged to irradiate a sample 
portion of the flowing stream of agricultural product 
as it is being processed with a plurality of 
wavelengths within a selected irradiation bandwidth 
within a short w^ve-near infrared spectrum; 

an optical .B^e^ixp, arranged to receive light 
energy dif fuseiy/.£©£ijBCted from the irradiated sample 
portion; 

a wavelength separator, connected to receive 
light from the optiotal pick up, and to produce 
spatially separated/ light of different wavelengths; 
and 

a detector, cibnnected to receive light from the 
v^avelength separatfor, and to produce detected 
intensity signals/ indicative of light intensity 
simultaneously att multiple selected wavelengths within 
the dispersing fjilter bandwidth. 



2 . An apparatus as in Claim 1 wherein the wavelength 
25 separator and detector are arranged such that the 

detected intensity signals at a given sample time 
represent the response of the apparatus for a range of 
wavelengths as taken from a sample portion of the 
flowing stream. 
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An apparatus as in Claim 1 wherein the wavelength 
separator is a linearly variable filter. 

An apparatus as'^35jClaim 1 wherein the flowing stream 
of agricultural^^^^roduct is in a combine. 

An apparatus as in Claim 1 wherein the flowing stream 
of agricultur§^r;^aduct is in a grain processor. 

An apparatus as in Claim 1 wherein the flowing stream 
of agricultural Product is in a storage facility. 

An apparatus as in Claim 1 additionally comprising: 
an optical fiber, disposed between the optical 
pick up and the wavelength separator, to couple light 
energy from an input end to an output end thereof . 

An apparatus as in Claim 7 additionally comprising: 

a mode mixer, disposed at the output end of the 
optical fiber, to attenuate variations in optical 
intensity of the light from the pick up introduced by 
the optical fiber. 

An apparatus as in Claim 1 additionally comprising: 

an analog to digital converter, connected to 
receive the detected intensity signals and to provide 
detected intensity values. 

An apparatus as in Claim 9 additionally comprising: 
a computer, connected to receive the detected 
intensity signals from the detector, and to calculate 
constituent components of the sample portion of the 
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agricultural product from the detected intensity 
values . 

11. An apparatus as in Claim 10 wherein the computer 
j;epeats the calculation steps above and averages 
measurements of R and S to determine the absorption 
value . 



12. An apparat us Claim 1 wherein the light source 

and optical pick up are placed in an optical head 
10 housing positionda adjacent a side opening in a 

product chute, and the wavelength separator and 
O detector are placed remotely from the product chute, 

^ and wherein an /optical fiber, is connected between the 

m optical pick lip and the wavelength separator to couple 

ff^ 15 light energy petween them. 

5 

Q 13 . An apparatus as in Claim 1 wherein the detector is a 

™ charge coupled device (CCD) array. 
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*^ [ ^'^ An apparatus as in Claim 1 wherein the constituent 

20 ^ component is selected from the group consisting of 

protein, moisture, oil, starch, flour, and hardness 



l«< In a harvester which includes a product chute for 
^ conveying a flowing stream of agricultural product, an 
analyzer for determining constituent components of the 
25 agricultural product as it is being harvested, the 

analyzer comprising: 

a light source, arranged to irradiate a sample 
portion of the flowing stream of agricultural product 
as it is fed through the chute, the light source 
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providing a plurality of wavelengths within a selected 
optical irradiation bandwidth; 

an optical pick up, for receiving light energy 
reflected from the irradiated sample portion; 
5 a wavelength separator, receiving light from the 

optical pick up, and producing spatially separated 
light of different wavelengths; 

a detector, receiving light from the wavelength 
separator, and producing detected intensity signals 
10 indicative of light intensity simultaneously at 

multiple selected wavelengths within the dispersing 
filter bandwidth; and 

a computer, for receiving the detected intensity 
signals from the detector, and for calculating 
m 15 constituent components of the sample portion of the 

agricultural product from the detected intensity 
values . 
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A method for determinmg constituent components of a 
flowing stream of an Agricultural product as it is 
20 being processed on a /real time basis, the method 

comprising the /steB)s/ of : 
JjlJ)/ irradiating a/ Sample portion of the flowing 

stream of agi/icultjS*^^ as it is being 

processed witjh a^jmrality of wavelengths within a 
25 selected irradiation bandwidth within a short wave 

near infrared speoStrum; 

picking up yight energy diffusely reflected from 
the irradiated sAmple portion; 

separating /wavelengths of the picked up diffusely 
30 reflected lightf to produce spatially separated light 

of different wavelengths; and 
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detecting intensity signals from the separated 
wavelengths simuJt£^(ieously at multiple selected 
wavelengths to ^Sr^taneously determine multiple light 
intensities . 

5 17. A method as in Claim 16 wherein the steps of 

separating and detecting are performed such that the 
detected intensity signals at a given sample time 
represent the response for a range of wavelengths as 
taken from a single sample portion. 

10 18. A method as in Claim 16 wherein the step of separating 
□ is performed by a linearly variable filter. 



^19. A method ^S3n Claim 16 wherein the flowing stream of 
agricultu^^ky^ product is in a combine. 



^ 20. A method as iiLJ31aim 16 wherein the flowing stream of 

15 agricultuif^Vp^duct is in a grain processor. 

% 21. A method aWifV Claim 16 wherein the flowing stream of 

agricultural Product is in a storage facility. 



A method as in Claim 16 additionally comprising the 
steps of: 

20 mode mixing the light energy provided by the 

picking up step, to attenuate variations in optical 
intensity of the light. 

^/\/ A method as in Claim 16 additionally comprising the 

step of: 

25 converting the detected intensity signals to 

provide digital detected intensity values. 
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I A method as in Claim 16 additionally comprising the 

step of: 

calculating constituent components of the sample 
. ' portion of the agricultural product from the detected 

5 intensity values. 

1?^ A method as in Claim ^ additionally comprising the 

steps of: 

selectively performing the step of picking up 
10 diffusely reflected light by operating a pick up 

shutter in a closed or open position; 
"n selectively performing the step of separating 

O wavelengths by operating an optics block shutter, in a 

>i closed or open position; and 

m wherein the step of calculating constituent 

'h m components by determining an absorptivity by the steps 

. f/l5 Of: 

^ measuring a dark spectrum, D, as the 

□ response with the optics block shutter closed; 

5 20 measuring a reference spectrum, R, by 

ffi opening the optics block shutter and closing the 

pick up shutter; 

measuring a sample spectrum, S, with both 
shutters open; and 
25 determining a light absorption value, A, at 

the selected wavelength from the relationship 
A = LOGio (R-D/S-D) . 



26. An method as in 25 wherein the step of 

calculating is iq^^kted to average measurements of R 
' 30 and S to determineythe absorption value. 
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A short wave near infrared analysis system for 
obtaining percentage conceiycrations of constituents of 
a composite substance, cotrorising: 

means for irradiating a composite substance 
simultaneously with shortt wave - near infrared 
radiation over a specified bandwidth; 

means for ^^.^imairfeaiifeously picking-up 
electromagnetic j^^d^tAon reflected from said 
composite subs tance;^ 

means f or spSTiTally separating wavelengths of 
electromagnetic radyation over the specified bandwidth 
as combined in the ymeans for simultaneously picking-up 
radiation reflected; 

means for individually detecting in parallel the 
wavelengths of tWe reflected electromagnetic radiation 
to obtain percentage concentration of the various 
constituents of /said component substance; and 

wherein tlie analysis system is attached to an 
agricultural aombine for analyzing a flowing steam of 
agricultural yproduce on a real time basis during 
harvesting thereof. 



